There are many cases of practical interest where ordered intermetallic compounds or concentrated alloys are maintained in non-equilibrium conditions by some external dynamical forcing : such is the case for alloys under irradiation, under high energy ball milling or under cyclic fatigue. Phase equilibria in such systems cannot be assessed from equilibrium thermodynamics. We briefly review here different approaches based on kinetic descriptions for handling the question of phase stability in these systems, and showing that these methods are also appropriate for following diffusion-controlled microstructural evolutions in systems, either sustained in a non-equilibrium state or during a relaxation toward an equilibrium state.
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I. INTRODUCTION
In simple cases, an alloy under irradiation can be seen as a system where two dynamic processes are acting in parallel : thermally activated jumps and ballistic jumps, due to nuclear collisions. Kinetics and steady-state roperties of such a dissipative system R cannot be obtained from standard equilibrium t ermodynamics. It is then fruitful to address the question of phase stability under irradiation from the point of view of dynamical systems [I-71. First, atomic-scale diffusion models have to be chosen according to the the situation of interest : they are discussed in the next section. Second, various statistical treatments can be used, depending on the degree of sophistication which is required : these treatments as well as the results obtained are recalled in the last section. Detailed descriptions are available in the references given at the end of the article.
DIFFUSION MODELS
For thermally activated diffusion, the jumps of atoms occur mainly through jumps of defects, such as vacancies or interstitials. The most complete treatment is thus achieved by considerin explicitly point defects in the description, and allowin atomic motion via defect jumps &71. However, such a descri tion is difficult because of t e non-conservative K % nature of point defects, requiring thus t e introduction of sources and sinks for these defects [7] . Since the time scale for establishing point defect equilibrium is much shorter than the time scale for the evolution of variables like order arameters or concentrations, a sim lified description often used is to model atomic dif usion by direct exchange of E P neigh ouring atoms [I-61, with atomic exchange frequencies being proportional to the stationary concentration of point defects. Such a simplification is for sure not always
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irradiation if the last
STATISTICAL TREATMENTS AND RESULTS
The most detailed description is achieved considering the evolution at the atomistic scale of a system with one or several diffusion mechanisms described above. This can be done b the use of kinetic Monte-Carlo simulations [4, 91] .
Idan-field approximations can also be used, on oing from the simple point a proximation (or Bragg-Williams a proximation) [b] to igher order approximations, R a li e the pair one I41. One should Keep in mind that these approximations lead to truncation of kinetic equations for correlation functions, truncation which is strictly valid only for long-range potentials [10,11]. These "rate equations" can be used to identify the possible steady-states of a system, as well as its microstructural evolution [I-71. However the discussion of lobal stabilit cannot be assessed since its requires the treatment of the fluctuations, whic a are absent ? rom these deterministic descriptions.
In the same mean-field approximations, fluctuations are recovered if finite-size systems are considered, i.e. if discrete variables are used instead of continuous variables. From such a mesoscopic description, stochastic potentials controlling the stationary probabilit distributions can be build [I-3,5] , allowing the construction of global stability maps, calLd dynamical equilibrium phase diagrams. In addition, the effect of introducing forced jumps individually or b bursts can be studied since it is related to a modification of the fluctuations in the system zascade size and density effects).
We have consider the simple order-disorder transition A2-B2 in a Body Centred Cubic (BCC) lattice for a binary alloy, with only nearest nei hbour interactions, leading to an equilibrium order-disorder transition of second order. k n d e r irradiation, combining the drfferent approaches described above, we obtained the following results [2,4-71: (i) Beyond a threshold in the forcing intensity (e.g. the irradiatron flux), the transition becomes of first order; this threshold (a tricritical line) is concentration de endent.
(ii) The first order transition line is shifted toward the disordering spino&1 on increasing the number of ballistic jum s produced at once during a collisronal sequence, keeping 
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(vii) In the absence of irradiation, at sufficiently high temperature, the introduction of an antiphase boundary in an initially stable ordered precipitate can lead to its fragmentation.
We have also ap lied these approaches to the more complex order-disorder transition in Ni4Mo a1 f ' oys, which has a metastable ordered phase in addition to its equilibrium one. We have been able to re roduce the inversion of stability observed B % durin 1 Mev electron irradiation [1,121, and t e model predicts a sensitivity of the stability boun ary between the two ordered structures when the number of ballistic jumps occuring at once is increased [131.
IV. CONCLUSION
We have reviewed the techniques we used to study steady-states and microstructural evolutions in driven systems, and recalled the main results obtained for the simple A2-B2 order-disorder transition.
